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Materials
Unless otherwise noted, reagents and solvents were used as received from Kishida Chemical Co., Ltd. [CH 2 Cl 2 (>98%), AcOEt (>99%), toluene (>99%) and n-hexane (>95%)], Nakarai Tesuque, Inc. [KBr (>99%), AcOH (>99%), Na 2 CO 3 (>99%), CuI (>95%) and tributyltin chloride (>97%)], Wako Pure Chemical Industries, Ltd. [NBS (>98%), Na 2 SO 4 (>99%), 18-crown-6 (>98%), Ag 2 O (>99%), AlCl 3 (>98%) and cyclohexane for spectroscopic analysis (>99.8%)], Sigma-Aldrich [Na (>99.5%) and 2,3-dimethylhydroquinone (>97%)], Kanto Chemical Co., Inc. [THF dehydrated stabilizer free, CH 2 Cl 2 dehydrated stabilizer free and 1.6 M n-BuLi hexane solution], Tokyo Chemical Industry Co., Ltd. (TCI) [2,5-dimethylthiophene (>97%) , Br 2 (>98%), ferrocene (>95%), Pd(PPh 3 ) 4 (>97%), KF (>98%), NaBH 4 (>95%), tetrabutylammonium perchlorate (>98%) and tetramethyl-1,4-benzoquinone (>98%)] and Cambridge Isotope Laboratories, Inc. (CIL) [CDCl 3 (D, 99 .8%) + 0.05％ V/V TMS + Silver foil]. Dry toluene was prepared through dehydration with Type 4A molecular sieve. For column chromatography, Wakogel C-300HG (particle size 40-60 µm, silica) was used. EPR measurements. The EPR spectra were recorded on a Bruker EMXPlus system. EPR spectra were measured under nonsaturating microwave power conditions. The amplitude of modulation (0.4 gauss) was chosen to optimize the resolution and the signalto-noise (S/N) ratio of the observed spectra. The g values were calibrated with a 1,3-bisdiphenylene-2-phenylallyl (BDPA) complex with benzene (1:1) marker. Simulations of EPR signals were performed with WINEPR Simfonia program. The sample was prepared upon mixing DTQ and metallic sodium (1 eq.) and 18-crown-6 (1.5 eq.) in CH 2 Cl 2 under nitrogen atmosphere in a glove box, and then, the sample solution was degassed by freeze-pump-thaw cycle three times.
Measurements
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Theoretical calculations. For calculations of molecular orbitals and the orbital energy of DTQ, the density functional theory (B3LYP/6-311G(d,p) and UB3LYP/6-311+G(d,p), respectively) was employed as implemented in the Gaussian 09 set of programs. The positions of all non-hydrogen atoms were refined anisotropically. All hydrogen atoms were placed at ideal positions and included in the refinement. CCDC 1508336 contain the supplementary crystallographic data for this paper. (1) at room temperature. in CDCl 3 at room temperature. 
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ESI-FT-MS of DTHQ
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